Background and Purpose: We sought to determine the crude incidence rate, patterns, and risk factors associated with different types of stroke in a defined Saudi population.
Significant differences in the incidence rate, types, and pattern of strokes have been reported in different regions of the world.1'2 An annual incidence per 100 000 population that varies from less than 50 to more than 400 has been documented. 
Results
Analysis of the data on 500 consecutive Saudi patients with stroke indicated that there were 342 males (mean+SD age, 65.2±+15.8 years; range, 5 months to 100 years) and 158 females (62.2+16.5 years; range, 5 to 100 years). The age and sex distribution of these patients is shown in Fig 1. In both male and female groups the most likely stroke-prone age was 60 to 70 years. The hospital frequency of first-ever stroke patients was 53 per year, reflecting a crude incidence of 43.8 per 100 000 population per year.
Ischemic strokes constituted 76.2% of the cases. Among these were 260 cases of large infarctions (52%) (Fig 2) . Of the total patients with lacunar infarc- tions, only 62% were hypertensive. In one case, polycythemia was the most likely etiology.
Intracerebral hemorrhage was diagnosed in 107 patients (mean age, 60±18 years). Hypertensive arteriolopathy was the probable cause in 68 of 107 (63.5%). Analysis of our data showed that the annual crude incidence rate of stroke was 43.8 per 100 000 population. This was similar to preliminary results of an ongoing stroke registry based on a survey of all hospitals and clinics in a defined area in the Eastern Province of Saudi Arabia,10 in which the crude stroke incidence rate is approximately 40 per 100 000 per year with a malefemale ratio of approximately 2:1. On the other hand, in a total population survey of a defined community in the same region" (population, 23 237), the prevalence of stroke was found to be 186 per 100 000, which is one fourth to one third of the commonly reported prevalence in Western societies' and is consistent with the low crude incidence rate calculated in our study.
A wide variation in the annual crude incidence of stroke (26 to 422 per 100 000 population) has not only been documented in the European and North American populations but also in developing countries.1'2,12-'4 However, most age-adjusted rates except some Japanese and Far Eastern rates are in the 105 to 280 per 100 000 range. 15 In the absence of basic demographic data in our target population, the age-adjusted rate could not be calculated, and the only conclusion that can be made is that our crude incidence rate was low but similar to that found in other developing countries12'13 where the population is predominantly young. Our male-female ratio of 2.2:1 was high compared with other studies and difficult to explain but similar to that found in the stroke registry in eastern Saudi Arabia. 10 Regarding the 30-day mortality rate, the 12.2% rate was lower than the 17.3% reported from Libya13 and much less than the rate reported from Nigeria12 or from the national survey of stroke in the United States,16 where it was 30.3%. The probable explanation is that in these studies the diagnosis was based mainly on clinical data, and many "benign" strokes (which are now being diagnosed on the basis of CT scan) were probably missed. On the other hand, the management of general medical complications of stroke in the acute phase is now more standardized and effective. Another explanation is the lower frequency of elderly patients in our series of patients.
Ischemic strokes accounted for 76.2% of patients (381/500). This was consistent with most reports,1"2 slightly lower than Western studies,17"8 but significantly higher compared with Japanese studies19 (Table 3) . SAH (2.4% of cases) was the least common in our study. Its frequency was much lower than both Western and Japanese figures,12"6"9 and even lower than the Libyan report of 4.5%.13 However, it was similar to previous studies from other parts of Saudi Arabia where the majority of SAH patients were expatriates.3'5 In one hospital-based study, Far Eastern young expatriates were seven times more at risk of developing spontaneous intracranial hemorrhage than Arabs.5
In our study 107 cases (21.4%) were due to cerebral hemorrhage, and the combined frequency of both lacunar infarctions and ICH was 45.6%. These two types of stroke, which are generally related to small-artery disease and are more directly linked to hypertension,10"9 had a much higher combined frequency in our series compared with Western figures.20 On the other hand, in the patients in whom angiographic studies were performed, the extracranial arterial artherosclerotic lesions were rare. Although cervical bruit is a poor indicator of carotid stenosis,21 its frequency was even lower in our population than the prevalence rate reported in the normal population in the United States aged older than 45 years and one quarter to one third of its rate in hypertensive patients.22'23 Racial differences in the distribution of occlusive cerebrovascular disease are well established. Blacks, Japanese, and probably Chinese have a tendency toward intracranial occlusive disease, whereas whites have more extracranial disease.24,25 However, other factors may play a role. While hypertension has been documented as a risk factor for atherosclerotic disease in cerebral arteries of all calibers, cigarette smoking seems to be mainly a risk factor for large extracranial arteries.26,27 The low rate of smoking in women and the elderly Saudi population (Table 1 ). The presence of various types of heart disease such as atrial fibrillation, ischemic heart disease, valvular disease, and cardiomyopathy independently increases the risk of stroke. All these cardiac abnormalities were frequent in our patients (33%), suggesting that cardiac embolism probably played an important role in the development of ischemic stroke. Diabetes mellitus, an important risk factor for stroke in general and cerebral infarction in particular, was present in 42% of our cases. In the Framingham Study30 it was the most predictive factor, but it was far more common in our patients.
In summary, despite its limitations, this study offers some preliminary data on stroke from an area particularly known for its climate, demography, and social habits. The calculated crude incidence of stroke in the Saudi Arabian National Guard community was extremely low compared with industrial societies, but this was probably due to the young age of the population. Ischemic strokes were highly prevalent, and the overall distribution of stroke types was similar to that in Western reports compared with that in Japanese reports. Strokes related to disease of the small cerebral arteries and linked to hypertension, such as lacunar infarctions and cerebral hemorrhage, were common. Among the associated risk factors, both cervical bruits and cigarette smoking were rare, whereas hypertension, diabetes mellitus, and cardiopathy were frequently encountered and often discovered at the time of the stroke.
